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A note from the author

Here are somsuggestions that may improve your experience with this tool.

1.

Print the list of abbreviationg\ppendix11) and keep ihandy QCAT is based on data from
governments and authoritative bodies from around the world. The nachésrans are often large
and varied and the list is extensive. You will reference it often.

Take advantage of automatid@ince QCAT was createdata from authoritativeources have been
automated irdatabases such as Pharos and ChemHat. \QRIEET still allows users to review the
original source datanany of the automated systems are continually updated so reviewing source
data are no longer necessary. If you have access to Pharos, use it as your first choice since it is
updatedegularly | f yhavwe acdessriiddPharos, ChemHAT is an excellent alternative. In
addition, Ecology createdgaading toolwhich can help you determine the results of your
assessment.

Use theChecklist(Appendix10). This checklist willhelpyouidentify what data may be found from
the different sources. If you use Pharos or ChemHAT, you can indicate whatedataund in

those sources. If yogo to the original sources, the checklist will help you keep track of what sites
you visited and what information you found.

Document your findings clearl{fransparencys fundamental to the chemical hazard assessment
process. QCAT includes a blankrplate Appendix6) to reportyour results It alsoincludes a
example of &ompleted QCAT Appendix7) to show how results are currently reportétile the
assessor has considerable flexibilitylmw the results are reportedmust be clear to reviewers
how the chemical was categorized and what data was used in the assessment

Expect links to brealkike any internebased methodology, links will changkhis is particularly
true for Step |1 sources that have not been

be surprised if some sources disappear. This version had to remove one Step Il source as it was no

longer supported. This happenedvatprevious version as well. Expect it!

Check for updatef\lthough QCAT is intended to be complete, Ecology will post chatwasy
part of QCAT that might affect use of the tool in betweersion revisionsBefore you start,
compare the date for thiersionand checke ¢ o | dQEAToNVebpage
(http://www.ecy.wa.gov/GreenChemistry/QCAT.hjrfdr important updates.

. You musthavea CAS NumberQCAT is based on firndg chemicaldata based oaChemical
Abstract Services (CAS) Number. |l f you donoét

for you!

a


http://www.ecy.wa.gov/GreenChemistry/QCAT.html
http://www.ecy.wa.gov/GreenChemistry/QCAT.html
http://www.ecy.wa.gov/GreenChemistry/QCAT.html
http://www.ecy.wa.gov/GreenChemistry/QCAT.html




1. Introduction

As concern has increased about the widespread use of toxic chemicals in products and the overall effect
these chemicals have upon human health and the environment, issues have arisen around the
replacement of these chemicals of concern with safer alteesafhere have been several instances

where chemicals of concern were replaced with chemicals shown to pose an equal or greater hazard thar
the original. This process is called O0regrettahb

One weltdocumented example of regrettable siibgon is the replacement of chlorinated solvents in

the auto repair industry with hexane. (CDC, 2001) In response to increasing regulation of methylene
chloride and other halogenated solvents, several manufacturers switched from chlorinated solvents to
hexane for products, such as brake cleariérsy did thiswvithoutfirst determining if any hazards were
associated with the substitute. Hexane was known to cause nerve damage as early as 1964. (Yamada,
1964) A few years after the substitution, workersutoaepair shops in California began to report

health concerns that were eventually tied to hexane. (Berkeley, 2010) Examples like this emphasize the
need for methodologies to compare chemicals of concern with potential substitutes to guarantee that
produds are both toxic free and safe for use.

The U.S. Environmental Protection Agency (EPA) took the early lead in this field and established the
Design for the Environment (DHEprogramin the late 1990s. DfE pioneered work in the field of
alternatives asssments by developing a series of hazard criteria used to compare chemicals of concern
with potential substitutes. DfE revised the hazard criteria in ,281d theyformed the basis of the
methodology DfE used in its alternatives assessment program.J@EE)

In addition, DfE established a voluntary program with several manufacturers of consumer products and,
by comparing these criteria, created the DfE labeling program. This program was renamed and
rebranded in 2015 into Safer Choice. Ingredients ierSalfioice labeled products have undergone
extensive review by the program. Each ingredient in the formulation has the lowest possible impact on
human health and the environment in their functional class while maintaining product functionality at a
reasonale cost. Since the inception of the labeling program, more than 2,500 products carry the Safer
Choice label. (DfE, 2014) In addition to the Safer Choice Label program, the program develaped a
Chemical Ingredient ListSCIL), grouped by function.

Other organizations have taken the DfE hazard criteria and alternatives assessment process and adaptec
them for use by a wider audience. A qanofit organization, Clean Production Action (CPA) was one of

the earliest adopters. CPA adapted the DfE crisavthmethodology and created tBezenScreehfor

Safer Chemical¢GS®), a tool that emphasizes transparency during the chemical hazard assessment
(CHA) process. (CPA, 2012) CPA tested the new GS® methgygl by conducting an alternatives
assessment of the flame retardant, decabromodiphenyl ether. (CPA, 2007) Several companies and
organizations, including the Washington Department of Ecology (Ecology), have adopted the GS® as a
tool for conducting CHAs itheir alternatives assessment proeass

I This and many other abbreviations commonly used in QCAT are listgopiendix 11
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Ecology used the G30 assesshe use oflecabromodiphenyl ether in electronic enclosures and
residential upholstered furniture. (Ecology, 2009) Other organizations also using the GS® include Green
Chemistry andCommerce Council (GC3, 2012) and Hewle#tickard (Lavoie, 2010).

Although this tool provides the highest degree of certainty against a regrettable substitution, a
GreenScreen® requires a high level of technical expertise and resource allocationnTitegsmb

make it very difficult for small and medium businesses with limited resources and expertise to conduct
any degree of alternatives assessment. For this rdasologydevelopedhe Quick Chemical

Assessment Tool (QCAT).

The QCAT is based on tl&@S® although it is neither as comprehensive nor as detailed in its evaluation.
The objectivas to provide a simpler tool that smaller businessesisarwithat least some degree of
assurancéhatthey are not replacing one toxic chemical with anoéteady identified as having hazard
concernsBecause the QCAT is less comprehensive than the GS®, there is a greater risk of making a
regrettable substitution than if a full GS® is conducted. Given that limitation, the QCAT has three
primary advantageQCAT:

1. Increases familiarity with CHAS, one step in the alternatives assessment process.

2. Helps identify chemicals that are clearly poor substitutes.

3. Helps dedicate limited resources to a more comprehensive alternatives assessment on the

alternatives that looknost promising.

As mentioned above, CHAs are only part of an alternatives assessment.gdduestctors such as
performance, cost, availability, exposuaad other variablesay affect the viability of alternatives. The
Interstate Chemicals Cleaghouse (IC2) published adternative Assessment Guid@A Guide) in

2014. (1IC2, 2014) The guide describes recommended AA processes, including three frameidvianks an
modules to consider during development of an AA. Th& &8l QCAT are included as different levels
within the CHA module of the IC2 AA Guide. The National Academy of Sciences subsequently released
A Framework to Guide Selection of Chemical Alternati(ddS, 2014) which identifies CHAs as an
important step in the alternatives assessment process.

Since the QCAT is based on the G&e will first provide an overview of the GSfollowed bya
detailed description of the QCATowit is similar and different from the GSand how to usk.


http://theic2.org/article/download-pdf/file_name/IC2_AA_Guide_Version_1.0.pdf
http://dels.nas.edu/Report/Framework-Guide-Selection/18872

2. GreenScreen® Background

The GS evaluates chemicatsf concernand potential degradatidyy-products against a wide range of
toxicity, environmental fateand physical/chemical endpoints to determine safer alterna@esnicals
receive abenchmarkscore based on the combination of the hazard assessments of liatsr({dgo
required and 1 optional):

Hazard Criteria Endpoints

Human Health Effects

Group | Group I
1 Carcinogenicity (C) 1 Acute Mammalian Toxicity (AT)
1 Mutagenicity& Genotoxicity (M) 1 Systemic Toxicity & Organ Effects
1 ReproductiveToxicity (R) (including Immunotoxicity) (ST)
1 Developmental oxicity Neurotoxicity (N)

(including Developmental Neurotoxicity) (D)
1 Endocrine Activity (E)

Sensitization: Skin (SnS)
Sensitization: Respiratory (SnR)
Irritation/Corrosivity: Skin (IrS)
Irritation/Corrosivity: Eyes (IrE)

Environmental Health

1 Acute Aquatic Toxicity (AA)
1 Chronic Aquatic Toxicity (CA)
1 Other Ecotoxicity StudieEo), when available (optional except B8enchmarid)

Environmental Fate

1 Persistence (P)
1 Bioaccumulation (B)

Physical/Chemical Properties
1 Reactivity (R)
1 Flammability (F)

= =2 =441

The G requires a high level of technical expertiSpecialists in toxicology, chemistry, computer

modeling and other scientific areas generate data, evaluate sources, review technical infoamation

assign benchmark scores to the chemicals that have undergone the screening process. This is particularl
true when information from peeeviewed journal artickeand computer modelingused to provide

data for hazard endpoints.

The GS also requires a commitment of time and resources and therefore, is costly to impl@ament.
address these concerns, thé®@8ordinates with other regulatory requirersefGHS? REACH,? etc.)

and uses authoritative lists to provide established criteria for those chemicals for which toxicity concerns
have already been identified. This enables different individuals and organizations to implemert the GS
and reach similar conclusis, i.e, consistent results from different individuals and/or organizations

2The United Nationés Global Ha r mo chenzcals for a wide $ayge bfdanard cBeti® r e g

5The Euro pean Unionds Regi st r ahemicals ledislatowhREACH establishasddta Aut hor i
requirements for any chemical manufactured or imported into the European Union.
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performing an assessment on t he .6s anie dcahteamiacrael nu
using easily accessible sources requiring little user interpretation, @stw@dal sources requiring a
higher level of interpretation are used to provide a complete data set for comparison.

As with many aspects of the &She level of expertise required to evaluate data and determine whether it
can be used increases as tha datirces become more technical and detailed. Individuals with specialized
degrees may be needed such as toxicologists, chemists, (Q¥paBalists, etc. to provide a professional
evaluation of specific sources. For example, Ecology commissioned SR@ifipSyracuse Research
Corporation) to collect data and generate (Q)SAR data addressing hazard endpoints and other toxicity data
for Ecologyds chemical action plan (CAP) on the
retardants. (Ecology, P8) The data was subsequently used in the-B&ta alternatives assessment.

(Ecology, 2009)

Based on this detailed scientific evaluation, th® GS&essment procgs®vides the highest degree of
certainty that the CHA is valid and comprehensive. Becalu$e evolving nature of science, some

degree of uncertainty will exist for any hazard evaluation methodology including the\tE&hemicals

and products should be subjected to periodic review to evaluate the impact of improvements in data and
scientific understanding on the classification of chemicals and the final benchmark assigned from a
particular evaluation.

The GS places chemicals along a continuum of concern and assaghshemical one of four possible
benchmarks (Table 1):

Table 1: Benchmarks from the GS® Assessment Process

Benchmark 4 Few concerns, i.esafer chemical: Preferable

Benchmark 3 Slight concern Improvement possible

Benchmark 2 Moderate concern Use but search for safer

This benchmarking procestentifieschemicals as safer alternatives to existing chemicals of caritern

alsoemphasizes the removal of chemicals of high concern (Benchmark 1) from the manufacturing

stream and product design. Benchmark 1 chemicals are typically one or morétbwieag:

1. Persistent, bioaccumulativand toxic (PBT).

2. Very persistent and very bioaccumulative (vPvB).

3. Identified as a high level hazard for a priority human health effect such as CMR (carcinogenicity,
mutagenicity or toxic for reproductiol etc.

Based on this analysis, safer alternatives to chemicals of concern are identified in a clear and
reproducible manner.

4 (Q)SAR = Quiailty Structure Activity Relationships. (Q)SARs are computer modeling results that predict the toxicity of
chemicals based upon structural similarities with chemicals possessing known toxicity concerns.
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3. Quick Chemical Assessment Tool

Because of the high level of technical and resource commitments required bytree Bspler

assessment prograralled the Quick Chemical Assessment T@CAT) has been developed by

Ecology The primary goal of the QCAT is to assign an appropriate grade for a chemical using a subset
of high priority hazard endpoints identified in 16&® and fewer data sourcekhis information

provides an approximation of the concerns associated with cherbiaségl on the limited data used in

the evaluation process.

Because a QCAT assessment is based on fewer data, chemicals with concernsro@msedoguring

the evaluation procesk other words, the degree of uncertainty associated with the QCAT assessment
is greater than with a G3eview. In a GS assessment, data are obtained and evaluated for each of 19
hazard endpointQCAT assessments @xinenine of these hazard endpointshichinclude priority

human health effectsik endpoints), persistence, bioaccumulatemd acute aquatic toxicity. These

nine endpoints identify a level of concern for each chemical.

The QCAT provides a quick amhsy method to identify chemicals that are equally or more toxic than
the chemical being reviewed. Limited resources can quickly identify chemicals that are not viable safer
alternatives to the chemical of concdBecause of the reduced amount of infolpraassessed, a

QCAT does not identify preferable alternatives to the chemical of caritessources are limited,

QCAT can be used to eliminate noiable alternatives and remaining resources can be used to
investigate the chemicals that pass a QCATexgyv

The QCAT places chemicals along a continuum of concern and asaigmhemical one of four
possible grades (Table 2):

Table 2: Grade Levels from the QCAT Assessment Process

Grade A Few concerns, i.esafer chemical: Preferable
Grade B Slightconcern Improvement possible
Grade C Moderate concern Use but search for safer

The QCAT grading system is substantively different from th& &®ichmarking systerithe
differences emphasize that the QCAT is nat@sprehensive as the &8nd that the risk of assigning
an incorrect grade is great@he QCAT clearly identifies Grade F (red) chemicals that should be
targeted for removal from the manufacturing stream.

A secondaryseof the QCAT is taassist users ith the prioritization of chemicaldhe QCAT

identifies chemicals of conceamdthatinformationcould be used to prioritize chemicals at a particular
manufacturing facilityo be assessddr a more detailed revievguch as a GS® assessmdiiese
chemcals of concern are separate from others that do not require immediate attention

5



Evaluating chemicals using the QCAT prosdeveral advantages. The QCAT focuses on important
hazard endpoints, lowers data requiremeartd provides a significant amount of information vath
relatively low investment of resources in comparitna GS assessmenThere are disadvantages of
performing a QCAT rather than a &8ssessmentith its focus on a few endpoints, not all hazard
endpoints are evaluatein endpoint of concern could be overlooked either because the screening
assessments did not highlight the endpoint or because new data are available that have not yet been
reviewed by key information sources

For example, new ceinogenicity data may be available on a chemical that has not yet been reviewed by
the International Agency for Research on Cancer (IARC) or P& S® would include more recent
information missed by the QCAThe QCAT also provides less breadth and deap#valuating data to
determine levels of concern for hazard endpoifitsis, performing a GSassessment using a
comprehensive weight of evidence approach with all available data may result in a different level of
concern being assigned than by a QCAT

Lastly, as more hazard information becomes available via the implementation of such regulations as the
European Unionb6bs REACH and the Gl obal Har moni z a
used in the QCAT evaluatiohis new data may alter tltenclusions reached; therefore, users should

revisit QCAT evaluations periodically and update them as nece&samy with its limitations, the

QCAT is a useful initial step in assessing chemical alternatives.

A. Use of Chemical Abstract Services (CAS) Number(s)

The QCAT is based on t he Che ms CAShumhdrssate asgignedby Ser
the American Chemical Society and are unique to a specific chedlitedugh a chemical may have

many different common or product names, it typichg only one CAS numhedccasional errors do

occur and, although a few chemicals may have more than one CAS identifier, it should have minimal
impact on the QCAT assessment process

CAS numbers reduce confusion caused by varying and numerous cheamesl@AS numbers may

be readily available from the chemical suppliea CAS number is not readily available, it may be
obtained from the Hazardous Substances Database (HSDB), the Registry of Toxic Effects of Chemical
Substances (RTECS)r other authatative sourcesinformation on these three sources is available in
Appendix 2 If unsuccessful, the CAS number may be obtained fromtamet searchwithout a CAS
number a specific chemical cannot undergo assessment.

B. QCAT Hazard Endpoints

Specific hazard endpoints used in QCAT are a subset of tisesin the GS (Table 3. With the

exception of endocrine activity, the QCAT hazard endpoints are the most widely studied and likely to be
reported iINQCAT data sourceQCAT prioritizes five categories of compounds:

1. Carcinogenic, mutageniand reproductive toxic compounds (CMRSs)
2. Persistent, bioaccumulativend toxic compounds (PBTS)
3. Acute environmental toxic compounds (acute aquatic toxicity)

6



4. Worker kealth and safety (acute mammalian toxicity)
5. Endocrine active compounds (developmental and reproductive)

Although authoritative data on endocrine activity are scarce, current research suggests endocrine active
compounds have widespread negative impacuoman health and the environment and, therefore, warrant
inclusion. These criteria coincide with Ecology priorities as shown in legislatichasth€ hi | dr en o s
Safe Product Acand initiatives sch as thé?uget Sound PartnerstapdReducing Toxic Threats

Table 3: QCAT Hazard Endpoints Compared with the GS®

QCAT | GS®
Human Health:
Tier |
Carcinogenicity C) X X
Mutagenicity & Genotoxicity 1) X X
Reproductive toxicity ) X X
Developmental toxicity (incl. developmental neurotoxicity) ( X X
Endocrine activity ) X X
Tier Il
Acute Mammalian ToxicityAT) X X
Systemic & orgareffects toxicity incl. ImmunotoxicityST) X
Neurotoxicity (\) X
Sensitization: Skingn9 X
Sensitization: Respiratorys(1R) X
Irritation & Corrosivity: Skin (rS) X
Irritation & Corrosivity: Eye [[E) X
Ecological:
Acute Aquatic Toxicity AA) X X
Chronic Aquatic Toxicity CA) X
Other Ecotoxicity Studies (optional except for Benchmarked) ( X
Persistencer) X5 X
Bioaccumulation ) X X
Reactivity R) X
Flammability ¢) X

The fewer endpointslearly distinguish a QCAT from a G&ssessmenBy including a wider range of
hazard endpoints and requiring more detailed evaluation of the hazards involved® fred®:s a
greater degree of certainty concerning the hazards associated with each chemical

There is a greater risk that chemicals of concern may be missed by the B@#dver this increased
risk is compensated for by the improved ability to implentie@tQCAT and reduced implementation
costs The QCAT also enables users to begin to understand the safer chemical alternatives process.

5 Not needed as inorganics are assumed to be persiSteah Production Action is creating specialized rules for dealing
with inorganic compounds. They will be incorporated into future QCAT updates.
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The QCAT only looks at hazarelated criteriaMost alternatives assessments must consider other
factors such as processgineeringperformanceavailability, existing usage, cost, energy balance,
exposure, etcAlthough the CHA and specifically QCAdreimportant componerf an alternatives
assessment, other factors should be considered before identifying a safatiedter

C. QCAT Data Sources

Authoritative lists and summarized data sources leverage expert judgment and provide a reliable initial
assessment of the hazards considered in evaluating a chddaitzatources used to complete the QCAT
for theninehazardendpoints are selected in two steps. From authoritative sources, Step | leverages
hazard lists and Step Il uses specific databases and docu8tept4. sources are further separated into
Priority and Secondary Sources. Those sources listed as Prierdgfaritive determinations from
authoritative sources that typically are not questions. Those sources listed as Secondary have some
minor concerns. Therefore during an evaluation if the hazard data found differs between Primary and
Secondary sources, pimasis should be given to the data from Primary souifesse steps (Table 4)

are not unique to the QCAT but are informed by$@8d DfE data requirements.

Table 4: Two Steps of Data Collection for the QCAT

Data sources

Step I: Authoritative Sources:
Toxicity characteristics lists, databases, etc. generated by internati@talgnized authoritative
bodies or ppropriate government agencies.

1 Primary: determinations from sources deemed authoritive and not questioned.

1 Secondary: sources with some migoncerns.

Data from Primary sources are given greater emphasis than data from Secondary sources.

Step II: Other Data Sources

Estimated Data: PBT Profiler, other rsophisticated modeling tools.

Measured data:Specificinformation from publicly available risk assessments and datglsasds
as RTECS, ECOTOX, HSDB, etc.

Each step requires an increasing level of technical expertise. For example, Step | sources require little
technical review or expertise and only aibamderstanding of the hazard endpoints. The user simply
determines whether a chemical appears on an authoritative list created by recognized experts in the field. If
there is any conflict between the sources, greater emphasis is given to Primary Stepdésequires

sufficient technical expertise to evaluate data in the sources and reach a defensible conclusion about the
applicability of the data. The QCAT includes instruction on how to find and interpret data from Step Il
sources. This reduces theenl for technical expertise. A &8valuation (not included) requires experts
knowledgeable and experienced in evaluating specific hazard endpoints. These advanced steps will not be
used during a QCAT evaluation as this level of technical expertiseisdutss t he QCATO6s sco

Chemicals identified in Step | sources do not need further evaluBtiesence in a Step | source is
deemed authoritative and is sufficient for assigning a.i@nky chemicals that do not appear in Step
| sources continue to Stepl. For Step Il sourceswo or more individual sources should agree on the
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rank If only one Step Il source is available, a rank can still be assigned; however, the QCAT report
should document any limitations and indicate further review might be warranted

In QCAT, Step Il databases and documents are searched for applicable toxicity data pertinent to
assigning a rank. No attempt is made to review the database or document sources as it is assumed they
have already undergone peer review by experts. Théseadas and documents are assumed
authoritative. For example, the National I nstit
(HSDB) often contains information on toxicity values that are applicable to assigning a grade for a
chemical. The HSDB sourcase not reviewed, as a review would require more technical expertise than

is expected for implementation of the QCAT.

Several organizations have compiled lists of chemicals of concern using these authoritative sources and
these databases include manyha& sources used in a Step | evaluatidsers may not need to compile

a list of their own or need to decipher the information on all the individual sites but may defer to some

of these compilationsviost of the files for a Step | review are available feefat the Chemical and

Hazard Alternatives ToolboxChemHAT, createtdy a partnershipetween théUE-CWA, the

Industrial Division of the Communications Workers of America and the BlueGreen Alliance (BGA).
ChemHAT does not ugee GreenScreen ListTrangd® (LT®) benchmarks developed by Clean

Production Action (CPA), the developer of the GS methodology. However, many of the authoritative
lists used in th& T® can be found in ChemHAT, saving the assessor considerable time and effort by
collecting many $p | data sources in one location.

Other stes are available that, for a fee, enable a quick evaluation of Step | resdureegomated
version of the authoritative lists used in the®GtBe GreenScreen ListTransldtgt T®), was developed
through gpartnership betweeihe CPA and the Health Building NetwoitiBN), an association of
environmentalists interested in healthier buildamgducts®

The LT® compares chemicals against data in authoritative lists for all £&&&rd endpoints and
identifies any for specific chemicalShemicals are separated into three categories:

1. LT-1: Chemicals that have specific hazard concerns
2. LT-P1: Chemicals that may be an{lTbut need further technical review.
3. LT-U: Chemicals with uknown ranking based on the sources used.

As the LT®, QCAT and G$ all use the same authoritative lists, any chemical identified as dn LT
would automatically equate to a QCAT Grade F anf B&chmark 1The user should document the
specific hazard critga and the authoritative body making the identification in the final QCAT report
The chemical is assigned a Grade F and no further evaluation is necessary

TheHBN developed Pharos, a database containing the hazard information found in Step | doances. P
creators define it as O0Oéa partnership, pairing
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productso6 i mpact s o n’Phaeoaib dvdilable only to thbse whe pay d nonsimaime n t
yearly fee, currently @ permonth Otheroptions are also available. An assessor who has acabss to
Pharogdatabase can quickly identify any hazards from Step | authoritative sources.

In addition toPharosfree sites are also available. The major limitation to the free sites, howevat, is th
they often are not updated on a regular basis and may not contahtaie Step | sources. Recent

additions or deletions from authoritative lists may not be included. The Chemical Hazard and
Alternatives ToolboxChemHAT) is a free source that can help an assessor conduct a QCAT analysis.

C h e mH A iB a ige® internet database designed to offer up easy to use information that we can use to
protect ourselves, our families and ourworkers against the harm thahemicals can cause.

ChemHAT is based on the simple idea that when we know how a chemical can hurt us we can take
protective actiord The advantage to ChemHAT is that a wide range of current information is freely
available to all interested parties.

Aspart of its i mplementation of the Childrends !
authoritative sources into one specific source called High Priority Chemicals or®HR@sStates of

Maine® and Minnesot¥ generated similar lists based on saene sourcesvhich are also publicly

available. Several other lists exist, so a user may wish to review the different compilations and decide if
any would assist in their evaluation proc@dse Interstate Chemicals Clearinghouse (IC2) has compiled
thesdlists into a single sourcé user can search the IC2 database and find out if a chemical was

identified by a specific state and what hazard criteria caused it to be placed on the $tate list.

D. QCAT Data Gap and Grading Processes

The QCAT gradingproes i s based on EPA&6s DfE met hodol ogy
CPA G benchmarking method. The first step in the grading process is to assign a degree of concern using
all data from Step | and Il sources. The data are compared to the rexitieng establishedMppendix8)

and assigned one of five rankings ranging from very tdghk(red, high (red), moderate (yellow), low

(green) and very lowd@ark greeh The color coding provides a visual representation of the level of concern
associated with each hazard. The ranking results cdisfilayedvisually (Table 5):

Table 5: Example of QCAT Reporting Table

Human Health Group 1 (HH1) Human Health Group 2 (HH2) Ecological Fate Physical

7 Healthy Building NetworkPharos database

8Stone and Delistrapysources of toxicity andx@osure information for identifying chemicals ofjhiconcern to children,
Env. Imp. Assess. Revie@009% r t he Wa s h iProaeds dsedte Ge@eBae Reporting List

9 Maine Chemicals of High Concern

MinnesotaToxic Free Kids ActChemicals of High Concern

14 C2 StatePriority Chemicals Resource
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Each box is highlighted to show the é&wf concernThe same table is used to report both QCAT and
GS”® results Boxes highlighted in grey aratossed outepresent hazard critenissed inGS® but

excluded from a QCAT assessmelttis presentation represents the increased risk involved with a
restricted analysis like QCAT compared with a more comprehensifeds@w.

Once the levels of concern are identified, the next step is to assign akpaldgy has created a

grading tool which will evaluate the levels of concern identified for specific chemicals and calculate the
three grades, Initial, Data Gap and Final. The QCAT user should consider making use of this tool.
However, it is also important to understand the fundameoitaliee grading process incorporated into

this taol. The following sections provide details on both the grading and data gap processes.

QCAT grading and data gap analysre a simplification of the @®enchmarking and data gap
processes. Any future chaegjto the G8data gap and benchmarking processes will be reflected in

future QCAT upgrades. An initial grade is assigned using the following decision Tadite(9:

Table 6: QCAT Process for Assigning an Initial Grade

Grade A 1. Low P + Low T (AA, AT and all HH endpoints)
1. Moderate P; or
2. Moderate Bpr
CHEeRE 3. Moderate AA; or
4. Moderate AT or one or more HHendpoints
1. Moderate P + Moderate B + Moderate T (AA, AT, or anylHdpoint); or
2. High P+ High B; or
Grade C | 3. High P +Moderate T (AA, AT, or any HHendpoint); or
4. High B + Moderate T (AA, AT, or any HHendpoint); or
5. Very High T (AAor AT).
1. PBT = High P + High B + [Very High T (AA or AT) or High T (HH]]; or
2. vPvB = very High P + very High B; or
3. vPT = very HighP + [very High T (AA or AT) or High T (HH)]; or
4. vBT = very High B + [very High T (AA or AT) or High T (HB]; or
5. CMR =High T (HHl).
Legend
AA = Acute Aquatic Toxicity M = Mutagenicity/Genotoxicity
AT = Acute Mammalian Toxicity P = Persistence

B = Bioaccumulation PBT = Persistent, Bioaccumulative, & Toxic

C = Carcinogenicity R = Reproductive toxicity

D = Developmental Toxicity T = Toxic

E = Endocrine Activity vBT = very Bioaccumulative & Toxic

HH1 = ::;nan Health Group 1 (C, M/G, R, D, PT ~ very Persistent & Toxic
HH2 = Human Health Group 2 (AT) vPvB = very Persistent & very Bioaccumulative


http://www.ecy.wa.gov/GreenChemistry/QCAT.html

The grading process begins by evaluatimgilabledata against the Grade F criteffanone of the
Grade F criteria are met, the ranking resultscarapared against the Grade C critelfimo Grade C
criteria are met, the process continues until a grade is determined.

Once an initial grade has been assigned, the chemical must be subjected to a data gap\andaltysis

the grading process itselfie data gap analysis is similar to the process established for th&l@S

process reviews the data gaps found in the chemical ranking table for a specific chemical and, if
necessary, reduces the gr adeos imporrarece of therdatalgapsb a s e

The followingprovides details othe QCAT data gap analysis process:

Grade F: Any chemical that qualifies for a Grade F will not undergo a data gap analysis. Grade F is the
lowest possible grade to which any chemical cansbyaed Therefore any data gaps would only

reinforce the assignment of a Grade F arelinnecessaryf your chemical has attained a Grade F

based on existing data, continue with the review of other alternatives.

Note: The QCAT user is cautioned ingilag confidence in any grade assigned above GraBedause

QCAT uses fewer criteria and less data, the risk of incorrectly assigning any cheemyib@hg other

thana grade F increases substantidllge QCAT user, however, may wish to proceed andhesether

grades as a further prioritization tool to winnow down potential alternaii'ese chemicals that

receive the best QCAT grade may be subjected to a more compfRan@igsis to increase confidence

in the chemical 6s malernhtivet y t o function as a safe

Grade C: If a chemical has been assigned a Grade C, data gaps could potentially adversely affect this
grading Based on the data gaps, the following evaluations are made:

1. Are there data gaps ftinree or moreHuman Health endpoints?

2. Is thee a data gap fany of the followingPersistence, Bioaccumulation, Acute Mammalian
Toxicity, or Acute Aquatic Toxicity?

3. Are there data gaps fowo Human Health endpointand are the gaps anythirggher than
Endocrine Activityand one of the follawing: Carcinogenicity, Reproductive toxicity, or
Developmental toxicity?

| f t he an sameoftheialsoveduyestisndFntl Grade of Fqg is assigned.
The 06dgdé i ndi cat es FihahGradeFbasediortsariousidada gapsls#ii gned a
communicates that, although the chemical is provisionally a Grade F, its grade can be revisited if data

becomes available to fill in the data gap.

Grade B: If a chemical has been assigned a Grade B, data gaps could potentially adversely affect this
grading Based on the data gaps, the following evaluations are made:

1. Are there data gaps for three or more Human Health endpoints?
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2. Is there a data gap for any of the following: Persistence, Bioaccumulation, Acute Mammalian
Toxicity or Acute Aquatic Toxicit9

3. Are there data gaps for two Human Health endpoints, and are the gaps anything other than
Endocrine Activity and one of the following: Carcinogenicity, Reproductive toxicity, or
Developmental toxicity?

4. Are there data gaps for any Human Health endpoihisr than Endocrine activity?

h e a n anwd Questians 10 oe JRnal Grade of Fqg is assignedf the answer is
t o KnaleGsatleiofCay is 4ssignad.

o

| f
oyes

The 6dgdé indicates t he, basddemserious tataigaps. Bhss sommunieaties ta G
the manufacturer that, although initially a Grade B, the final grade was adjussed on the data gaps
The final grade can be revisited once data are available to fill in data gaps.

Grade A: If a chemcal has been assigned a Grade A, data gaps could potentially adversely affect this
grading Based on data gaps, the following evaluations must be made:

1. Are there data gaps for three or more Human Health endpoints?
2. Is there a data gap for any of fieldlowing: Persistence, Bioaccumulation, Acute Mammalian
Toxicity, or Acute Aquatic Toxicity?

3. Are there data gaps for two Human Health endpoints, and are the gaps anything other than
Endocrine Activity and one of the following: Carcinogenicity, ReprogediXxicity, or
Developmental toxicity?

4. Are there data gaps for any Human Health endpoints other than Endbctiviey ?

5. Is there a data gap for Endocrine Activity?

| f t he ananwd Questians 1) 3/oe JRnal Grade of Fqg is assiged. If the answer is
6yesod t o RnalesteiofCajisdssignad. f t he answer | Finabyesd to

Grade of Bgg is assigned.

The 6dgé indicates t he, basddemaidateaghpphis @mrausiciegtmteed a C
manufacturer that, although its chemical is initially assigned a Grade A, the final grade must be, adjusted
based on the importance of the data gé@ipse final grade can be revisited once data are available to fill

in data gaps.

As observed above, no chigal using the QCAT methodology can be assigned a Grade A if any data

are missingJust because a chemical has obtained a high grade using QCAT, a further review should be
completed using a full GSanalysis to be sure any of the missing criteria do negraely affect its

grade.
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E. QCAT Grading Tool

An electronictool is available that determines the three QCAT grades, i.e. the Initial Grade based on
available data, the Data Gap Grade basenhissing data and the Final Grade as defined by the QCAT
methodology. It is important that QCAT assessors understand the grading process, however, and it is
recommended that new assessors become familiar with the methodology before using the table Once
assessor is familiar with the process, the QCAT Grading Tool provides a quick determination of the
three grades for any chemical being asses8eel QCAT Hazard Summary Table and three grades can
be copied from the tool and placed directly into theAQGummary Report for the chemical of

concern

F. Results from the QCAT Grading Processes

Once the evaluation is complete for all the chemicals undergoing the QCAT review, the potential risks
associated with each chemical can be compared directly. thesgcals assigned Grade F should be

removed from the manufacturing process. Safer alternatives should be sought for chemicals with a Grade C,
although they can be used while the search begins. Grade B chemicals still have some room for
improvementbutthe are c¢cl oser to being 6green. 6 Grade A
the environment, based on the QCAT review. A manufacturer may wish to subject these chemicals to a

GS”® analysis to make sure that no unidentified hazard concerns existvelpwompared to other

chemicals, Grade A chemicals do not pose a substantial risk for the priority endpoints used in the QCAT
analysis.

The QCAT decision logic is based on seven decision points that enable a user to complete the grading
processBeforeeach decision point, data are collected to assist the user in making the subsequent
decision Each decision point will be assigned a number and is described below with the data collection
requirements preceding the decision point.

The same method should bsed to report results from the QCAT assessment as used forthe GS
analysis An example of a sample matrix is foundAppendix3. Those hazard endpoints used in the
GS® but omitted from QCAT arerosshatchedn this mannerit is clear the results from the QCAT lack
analysis of certain hazard endpoints used in the @B8 that without this data, the uncertainty
associated with the QCAT conclusions is greater.
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4. QCAT Decision Logic

The QCAT decision logic and evaluation procissshown inFigure 1:

Figure 1: QCAT Decision Logic

Start OCAT

A 4

Process

A: Collect B:ls a Chemisctgl éannot
information on )
. CAS Number No—»| undergo process
chemical of . ' _
int t available? Assign Chemical
e provisional Grade F
Yes
A\ 4
D: Are
C: Check Step | there data
Sources for for all endpoints Yes
information (no blank
criteria)?
No
A 4
. F:ls
E.' C;heck iz [l there any data G: Assign
Limited Sources . Y es=——p- "
. . available to grade Initial Grade
for information .
chemical?
Stop!
No Chemical cannot
—>| undergo process
Assign Chemical
provisional Grade F
Continue
. H: Are there
: Caon::;:lt (Siia;a +—Yes Data gaps in <
gap y assessment?
No
J: Assign K: Assign L: Gradin
Data Gap —— Final : gﬁ'
Grade Grade Complete!
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5. Start QCAT Process

Lettered segments in this section correspond to the letters depicted in Figure 1.

A. Collect Information on Chemical of Interest
In order to begin the evaluation process, collect some basic information on each ¢reeriicas

Required data: Optional data, if available:
1 Chemical name 1 Octanol/water coefficient (typically displayed as logvK
1 CAS number 1 Potential degradation products
1 Uses

B. Is a CAS Number Available?

A CAS number must be identified for each chemical to undergo the QCAT prédéssut a CAS
number, pertinent human health and environmental hazard data cannot be identified; therefore, a
chemical without a CA&umberautomatically exits the process and is assigned a provisional Grade F
(CAS). This assessment may changenasufacturers provide momgformation or EPA alters its
interpretation of confidential business information.

C. Check Step | Data Sources for QCAT Hazard Endpoints

Appendix1 identifies automated sources used in Step | for implementation of the QCAT. In Step |, the
authoritative lists are evaluated to determine if any of the chemicals undergoing evaluation appear on these
authoritative sources. As indicated previously, a ftayasd several states and organizations have

established lists of chemicals of concern that include many of the sources indicated in Step |. A user may
wish to investigate these lists to see if any can be used in lieu of researching each individu&eseurce
Appendix 1for more details on two automated list translators, one free and one available at low cost. It is
also possible to check the individual souredsich is time consuming and can lead to more interpretation
errors. Where possible, it is highly recommended the assessor use one of the automated\pparcés.

1 alsoprovides information on how to obtain data from the individual authoritative sources.

The sources in Step | are printauthoritative lists and the evaluation depends on whether or not a
chemical appears on the list. The authoritative lists are divided into two categories, Priority and Secondary.
Priority sources are lists from highly respected organizations thatédeeed all relevant data in detail.
Individuals outside of the area of expertise are unlikely to disagree with the determinations provided by
these sources. Secondary sources are lists from government and other organizations that may not have
undergones detailed a review. Therefore if determining which data to use to make a final determination,
levels of concern identified by Priority sources have a higher level of confidence than levels of concern
identified by Secondary sources. In essence, Brswources trump Secondary.

Some lists also provide information on the relative level of concern for the chemical, based on available
data and review by technicalexpefsor exampl e, EPAOGs I ntegrated Ri
database using 198Gteria identifies chemicals as known, probable, and possible carcindgense

these details in the assessment results, as they will assist in the grading process
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Four simple databases have also been included in Step | sdnfossation is providedt the end of
Appendix1 on how a user may access data from these databases and what data should be recorded for
the grading procesat this point, all available information from the authoritative sources will be

entered intdhe chemical matrix for each chemical. To assist in review of the Step | soucbeskést

is provided inAppendix10. The checklist identifies in green, the specific endpoints for which whata

be found in each authoritative source. If no information is provided in the automated list translators, the
assessor can identify by checking the specific box that no data was available from the specific source for
the chemical under review.

D. Are There Data for all Hazard Endpoints?

Once a table has been filled in with appropriate data from Step | sourcéalfesfor an example),

assessors determine if data have been found for all QCAT hazard endpoints. Hazard erelpidiatsiid

Step | datdPrimarysources will not be evaluated furtheress the only data available is from Step |
Secondargourcesin this instance, the assessor may decide to review additional data sources to increase
the confidence in the final detsination Presence in any Steptiority source is deemed authoritative.

Only those chemicals that do not appear in StepRriority sourcesshould be subjected to further

Step Il review. If there is sufficient information to assign a final grdte proess jumps tgrading(Step

Gin Figurel).

E. Check Step Il Data Sources for QCAT Hazard Endpoints

If any QCAT hazard endpoints remain blank after reviewing the data from Step I, research further for
additional information using Step Il data sources. Additional Step Il data sources are identified in
Appendix2. The user shdd look only for data to fill in any remaining gaps For example, if

information was found in Step | Priority sources for carcinogenicity, there is ndamieed for

information in Step |l sources. Step | Priority sources are deemed authoritative éedusaa directly in

the grading process without further review or additional information. Step | Secondary sources may also
be used without further reviewnlessthe assessor decgl® review Step Il sources for additional data.

Several databases in Bti assist in assigning a hazard level to any remaining hazard endpoints
Appendix2 offers guidancen how a user may access information in each database and what data
should be recorded for the grading process

The user should attempt to locate data from at least two Step Il sources before ranking the chemical. If only
one data source is found, the chemical can still be ranked using the information; however, the @@AT
should indicate that further review rhigoe warranted based on the limited information available.

If after checking all Step | and Il data sources, information has not been found for one or more of the
QCAT hazard endpoints, enter a O0DGO ftesydm®MQéat a
indicates that although all data sources were evaluated, nvel@Bund to assign a rank for this

chemical for this specific hazard endpoint.
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F. Is There Data for any Hazard Endpoints That Can be Used to Grade the

Chemical?

Once the tabléas been filled in with appropriate data from Steps | and Il sources and any data gaps
have been identified, determine if data have been found for one or more of the hazard edpaiats
are found for one or more of the nine hazard endpoints, dbgsedata and begin the grading process
identified inStep G (Figure 1).

If no data have been found using Step | and Il sources, and only data gaps appear for all QCAT hazard
endpoints, the chemical automatically exits the evaluation and is assignediapro onal gr ade
further evaluation of this chemical occuvgithin the constraints of the QCAT system, this chemical is

not a viable alternative to the toxic chemical being replagédle data may exist for this chemical in
sources not used by tiFCAT and may identify this chemical as a viable alternative, this more detailed
review is outside the scope of the QCAT.

G. Assign an Initial Grade to the Chemical

First, determine the level of concern for each hazard endpoint using the data cbibecttdae Step |

and Il sourcesThe level of concern ranges from very low to very high and are color coded: very high
(royal purple), high (red), moderate (yellow), low (light green) very low (blsie¢h colorcoding aligns
with the G¥ and DfE and assistin assigning an initial grade to the chemical.

Relative ranks are identified using the process explainégmendix8. The result is a matrix with ranks
filled in for all endpoints (Table 7). The QCAT assessor shouldhis@pproach to display final results

As in the matrix used by DfE and &3t demonstrates the QCAT assessment is based on fewer hazard
endpoints and therefore less exacting than a full DfE arftaSSessment.

Table 7: Example of Assigned Level of Concern for Each Hazard Endpoint

Human Health Groupl(HHl) Human Health Group 2 (HH2) | Env. Health Fate Physical
C AT | ST|N|SnS| SnR |Irs | IrE | AA | CA | Eo B

\“JQM%%%%%% %%l

Once the levels of conceameassigned for each hazard endpoint with available data, an initial grade is
assignedising the process describedliable 6T he result of this evaluat.
Graded aFablehhown i n

Table 8: Example of an Initial Grade Assigned Based Upon the Levels of Concern Identified

Grade
Initial
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Ignore datagaps at this point areksigna grade, based solely on what information is availdhigher
evaluation willassesany data gaps to determine what level of confidence can be assigned to augment
the initial grade.

H. Are There Missing Data for any Hazard Endpoints?

In orderto bettercoordinate data requirements with existing regulatory requirements, a process has been
established in the @S to evaluate chemicals for data gaps in important hazard endpidiiggprocess

has been incorporated into the QCAT metHod 6 DGO iorse orfmore of the azand endpoints,

a further assessment is required

I. Conduct a Data Gap Analysis

Essentially, if a chemical undergoing the QCAT evaluation is missing data for one or more of the QCAT
hazard endpoints, the impact these gaps may hatteednitial grade assigned using available data
assessed.

The ideal scenario would be to find data to assign a hazard level for each hazard endeailitty,
there are chemicals for which no data are available for one or more hazard endpadiotdpawhich
the chemical manufacturer is withholding data as confidential business information

The G$ methodology Version 1.2 includes a data gap analysis. The intention of the data gap analysis
and subsequent scoring is to promote and incentjgneration and disclosure of chemical hazard. data
When data are missing and the hazard level for one or more hazard endpoints is unge@auntion

when benchmarking the chemiclllore complete data sets are required to achieve each subsequent
benchmarlkscore (from red to green).

In essence, the data gap analysis attempts to quantify the confidence in the initial grade assigned to each
chemical If data exists for all the hazard endpoints, the confidence is high that the impacts to human
health and thenvironment can be correctly assesskithere are important data gaps, the confidence in

the assessment decreases substanfldilyy QCAT is guided by the most current version of th& G:8a

gap analysis.

J. Assign a Data Gap Grade to the Chemical

The QCAT data gap process is very straightforward and is explained in more detail in the previous
section 6Conduct a Data Gap Anal ysi so. I f a che
found, no data gap analysis is nhecessary, as data gapswaliversely impact the assessmént

however, a chemical is assigned any grade higher than an F, the data gap analysis will attempt to
guantifythe confidenceft he assessment. Based on the data ga
assignedTable 9. The chemical has now been assigned two gradefased on the data found (Initial
Grade) andmotherbased on data gap analysis (Data Gap Grade).
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Table 9: Example of a Data Gap Grade Assigned Based Upon the Levels of Concern Identified

Grade
Data Gap

K. Assign a Final Grade

The assessor has identified two grades, the Initial Grade based on data found and the Data Gap Grade
based on the number and importance of any data gaps. Based on thgselespothe chemical is

assigned a Final Grade by selecting the lower of the two previous gfads {Q except for those

chemicals assigned an Initial Grade of F. No data gap analysis is conducted for these chemicals and the
Data Gap Grade is iderigfl as Not Applicable (NA).

Table 10: Example of three Grades Assigned Based on the Levels of Concern Identified

Grades
Initial | Data Gap | Final

L. Grading Complete!

Congratulations! You have successfully completed the QCAT process. Yowwasummarize the

grades assigned to all of the chemicals you have assessed using theAS@AIt of the QCAT

process, summarize the results of a QCAT evaluation for each chemical evaluated into a standardized
format as shown iAppendix6. The standardized format is based on a similar report used to report the
results from a GSevaluation The details of the evaluation are documented and available for sharing
with other interested partie&n example of a completed formatfa QCAT evaluation is shown in

Appendix7.

It is important to understand how to interpret the graflehemical could receive a very high grade,
based on what is known abouthtowever, if data on important priority endptsrare missing, there is

less confidence that this grade actually reflects the potential impact the chemical may have on human
health and the environment

Table 11demonstrates these principles with a real life exanimlelogyevaluated several chlorinated

solvents against four fluorinated compounds that were being sold as safer alterhhéves

compounds listed ifiable 1lappear to have the lowest impact on human health and the environment
Although the fluorinatedompound received a better initial grade (B versus C for the chlorinated
compound), uncertainty about the Grade B is greater because data for an important hazard endpoint
(acute aquatic toxicity) ismissinfhe f |l uor i nat ed ¢ o mpateuuncréaisity,asni t i a
this chemical has unknown toxicity to the environment and the grade is reducgtbtoepresent this

greater uncertainty
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Al t hough the chlorinated species received a | ow
present for the chlorinated species. Only endocrine activity and carcinogenicity data are ir&sing
chlorinated species have data for mutagenicity/genotoxicity, which can give an indication of whether
these chemicals may be carcinogeifitus, the laclof a carcinogenicity study for the chlorinated
species is not considered fatal to the evaluat.i

Table 11: Example of Two Halogenated Solvents

Human Health - Grp 1 Human Health - Group 2 Ecological Fate Physical
C|M|[R[D| E|AT|ST|N|SnS|SnR|IrS|IFE|AA |CA|Eo| P | B

Chlorinated | DG | L [L |L |DG| M ://////%f//%:///////%f//////%%//////%://////%f//////%f//////% //// ////
Fluorinated [REPEPEPEN oGP | @ | | |pcl | | |

Grades
Initial | Data Gap | Final
Chlorinated| C C C

The QCAT does allow incremental improvements, which may be necessary until data for all hazard
endpoints become availablor example, you have two chemicals that have obtained Grades B and C
respectively, based on available d&tawever, after the data gap analysis, the chlorinated compound
received a Grade C and the fluorinated compound a Gegdieid-to data gaps

If a decision was made between these two chemicals based on the initial Grade, the fluorinated compound
would be considered a safer choice, i.e., select the chemical with a B grade over the one with a Grade C.
However, upon further data gaps review, very important information is missing for the fluorinated
compound and selection of the fluorinated alternativetisallg risky due to the lack of important data.

The user may wish to contract with a toxicological service to conduct a more detalled€g@Ssment.

Without additional data, a clear choice cannot be made between the two options. The final user would
dedde which chemical to use or, perhaps more appropriately, explore whether other alternatives are more
well-defined and have less of an impact on human health and the envirodmigutata on all the QCAT
endpoints are available, however, the risk of mgla choice about a chemical with unknown hazards

cannot be evaluated. Thus, data gaps are important in the evaluation process.
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Appendix 1: Step | Data Sources

Individual Databases:

As mentioned previously, internet resources are available that Please note:

accumulate information from many of the Step | lists into a singl{ thage appendices are update
site. These sites may make a Step | evaluation easier for QCAT frequentlyand may be

users. Detailed information on how to access each of these sitey outdated Updated versions

obtain data that can be used in a QCAT evaluation céoune are available on the QCAT
later in this appendix. The two sites of potential interest to QCAT website at
users are: www.ecy.wa.gov/GreenChem

. o L stry/QCAT.html Go to the
1. ThelUE-CWA, the Industrial Division of the Communications website and check the dates

Workers of Americéa and the BlueGreen Alliance (BG&)s to make sure yowre using

Chemical and Hazard Alternatives Toolo@hemHAT. the most current version.
2. Heal t hy Bui | Rharos Databadéesw Crhlednd o+

Material Library.

Users should check when the information on these websites was last updated. Anyisisetieaal

years ouf-date should be used with caution. However, if a chemical was identified as a problem in

one of the lists included in these sites, the chemical should be avoided and removed as a potential safer
alternative.

ChemHAT (Chemical and Hazard Alternatives Toolbox):

ChemHAT is a free site created by thdustrial Division of the Communications Workers of America

and the BlueGreen Alliance (BGAXChemHAT provides recommendations and identifies concerns for
specific chemicals within its database. However, the data used for these recommendations are most of
the same lists used in a Step | QCAT assessment. As ChemHAT is freely availableeis ait issa

great source of authoritative lists and saves the assessor considerable time by providing most of the lists
in one locate. Assessors can access ChemHAT througlaitspage

ChemHAT.org

Chemical Hazard and Alternatives Toolbox

Home / Search About ChemHAT Safer Chemicals For Workers Breast Cancer Safer Families

Search chemical name or CAS #

lg0-00-0]

ChemHAT.org
card game!
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http://www.chemhat.org/en
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The assessor can entéher the chemical name or the CAS number for the chemical of interest. The
formaldehyde CAS number, 81D-0, is used to demonstrate the availability of information within
ChemHAT. Once the assessor clicks :on the O6Find

ChemHAT.org

Chemical Hazard and Alternatives Toolbox

Home / Search About ChemHAT Safer Chemicals For Workers Breast Cancer amilies

Formaldehyde

CAS: 50-00-0

HOW can ‘thiS chemlcal affEG‘t my health" Stronger effect [ evidence ... Wasker effect / evidencs
M Acute (Short Term) Effects  How do we know (f . ’ .
Toxic to Humans & Animals — Irritates the Eyes — Can cause
Can be fatal on contact, ingestion irritation or serious damage to the

or inhalation for humans and other U eye.
mammals.

Irritates the SKin — Can cause
irritation or serious damage to the
skin.

B Chronic (Long Term) Effects How do we know “_Er‘-

ChemHAT displays information on how the chemical can affect health. In the above screen capture,
acute and chronic concerns are identified. If the assessor clicks on the blue highlighted information
OHow do we knowod i n t1isetegory (readarrof &bve)rthe followingm) Ef f e
information appears:
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Data sources:
Direct Hazard » Toxic to Humans & Animals

These sources refer directly to this chemical:

R25 - Toxic if Swallowed

Substances with EU Risk & Safefy Phrases (Commission Directive 67-548-EEC)
European Union / European Commission (EU EC)

R24 - Toxic in Contact with Skin

Substances with EU Risk & Sarefy Phrases (Commission Direclive 67-545-EEC)
European Union / European Commission (EU EC)

R23 - Toxic by Inhalation (gas, vapour, dust/mist)

Substances with EU Risk & Sarefy Phrases (Commission Direclive 67-548-EEC)
European Union / European Commission (EU EC)

H301 - Toxic if swallowed

Regulation on the Classification, Labelling and Packaging of Substances and Mixtures (CLP) Annex 6 Table 3-1 - GHS Hazard code
criteria
European Union / European Commission (EU EC)

H311 - Toxic in contact with skin

Regulation on the Ciassification, Labelling and Packaging of Substances and Mixiures (CLP) Annex 6 Table 3-1 - GHS Hazard code
criteria
European Union / European Commission (EU EC)

H331 - Toxic if inhaled

Regulation on the Classification, Labelling and Packaging of Substances and Mixtures (CLP) Annex 6 Table 3-1 - GHS Hazard code
criferia
European Union / European Commission (EU EC)

The above list shows just some of the information available. More data are available than shown.
The sources identified above are Step | data sources and the data would be usedeattigline level
of acute toxicity concerns associated with formaldehyde. This window can be closed by clicking on the

6X6 in the upper right corner

Similar data are available for chronic concerns associated with formaldehyde:
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Data sources:
Direct Hazard » Cancer

These sources refer directly to this chemical:

R40 - Limited Evidence of Carcinogenic Effects

Substances with EU Risk & Safety Phrases (Commission Directive 67-548-EEC)
European Union / European Commission (EU EC)

H351 - Suspected of causing cancer

Reguiation on the Classification, Labelling and Packaging of Substances and Mixtures (CLP) Annex 6 Table 3-1 - GHS Hazard code criferia
European Union / European Commission (EU EC)

Carcinogen Group 4 - Non-genotoxic carcinogen with low risk under MAK/BAT levels

List of Substances with MAK & BAT Values & Categories
MAK Commission of Germany (Deutsche Forschungsgemeinschait)

(1986) Group B1 - Probable human Carcinogen

Integrated Risk Information System Database (IRIS)
US Environmental Protection Agency (US EPA)

Group 1 - Agent is Carcinogenic to humans

NMonographs On the Evaluation of Garcinogenic Risks to Humans
International Agency for Research on Cancer, World Health Organization (IARC)

Carcinogen

Chemicals Known fo the State to Cause Cancer or Reproductive Toxicity - Galifornia Proposition 65 - Safe Drinking Water and Toxic Enforcement Act OF
1086
California Environmental Protection Agency (CA EPA)

Known to be a human Carcinogen

Report on Carcinogens
US Department of Health & Human Services - National Institutes of Health (US NIH)

This data indicateformaldehyde is a carcinogen and the specific data results can be used in QCAT to
identify a level of concern. By using this single source, however, assessors can obtain carcinogenicity
data from multiple authoritative sources without the need to visit saurce individually.

If the assessor scrolls further down the initial results page for formaldehyde, the following information
appears and data are available on for/mal dehydedod

4
How does this chemical impact the environment? How do we know

Bioaccumulative — Accumulates
in organisms, concentrating as it
moves up the food chain.

Immediate Harm to Aquatic
Ecosystems — A single exposure
may result in severe biological
harm or death to fish or other
aquatic organisms.

Persistent — Does not break down
readily from natural processes.
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By clicking on t he hedfdHowivgwindowappeatsn owd | i nk, t

Data sources:
Direct Hazard » Immediate Harm to Aquatic Ecosystems
These sources refer directly to this chemical:

Hazardous to the aquatic environment (acute) - Category 1 [H400 - Very toxic to aguatic life]

GHS Ciassification and Labelling for Toxic Chemicals
Republic of Korea - Mational Institute of Environmental Research (NIER)

Hazardous to the aquatic environment (acute) - Category 2

GHS Classifications
Government of Japan

Information from ChemHAT can be used to assign a level of concern. For example, based upon the
information displayed for formaldehyde, it would receive a Grade F based upon the high degree of
carcinogenicity. Assessors shd make the effort, however, to fill in as many of the hazard endpoints
as possible. Although ChemHAT contains most of the Step | authoritative sources, it may not contain
all and some of the other, more complete sources listed below may also be reviewed

Heal t hy Buil ding Networkos Pharos Databa
Pharos is a subscription site and may not be available to all users. Costs for access, however, are
reasonable and access to the information in Pharos might justify the expense. Although Pharos was
created primarily to improve the quality of building prothy the data in its Chemical and Material

Library is useful to QCAT users. Pharos also has the added benefit of being constantly reviewed and
updated so the data are maintained and kept current. Users login to Pharos throaghptse

opho ros Login
Pharos Project

Username or Email:
Forgot Password?

Need to Register?
Password:

Remember me

Follow Us Contact Us About Us Resources
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http://www.pharosproject.net/material/

Once the assessor logs in and accesses the site, the following page appears:

oph oros Building Products ~ Chemicals and Materials ~ Certifications

Dashboard for alex.stone

New on The Signal Blog

The Vinyl Industry Strikes Back
Jim Vallette - April 29, 2016

The Vinyl Institute, a trade association of polyvinyl chleride (PVC) manufacturers, this month
launched a blog site, called Vinyl Verified, which embodies the spirit of this year's
presidential campaign. The industry website launched with a suite of posts that try to
discredit transparency and disclosure tools, many that the modern green building movement
hold dear. "Vinyl Verified™ revels in polemics. It shouts to cloud reality. It claims a mission of
‘confrontatio...

Search By Product Manufacturer Search By Product Category

Any company b Any category 4

Find Products Find Products

My Projects

No active projects.

CompAIR Dashboard Logout

Welcome backl Manage
Your Subscription

New! CompAIR
Volatile Ingredients
Calculator

Free to all registered Pharos
users, the CompAIR volatile
ingredients calculator helps
users identify building
products that release less
chemicals into the air.

2 User Profile

+ Add a Project

Each user has his or her own O6Dashboar dbo,

other information for all Pharass er s. Cl i cki ng on
takes you to the following page:
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oph o rOS Building Products ~ Chemicals and Materials ~ Cerfifications ~ CompAIR  Dashboard

Dashboard / Chemicals and Matenals

Chemicals and Materials

@ About the CML Q search Chemicals and Materials (38,283) Q, Search Hazard Lists (67)

chemicals: @
The Chemical and Material Library (CML) is an online catalog of 38,282 chemicals, polymers, metals, and 36,090
other substances. It identifies key health and environmental information using:
variants: €
= 42 authoritative scientific lists for specific human and environmental health hazards 137
+ 20 restricted substance lists _ _
- GreenScreen List Translator scores based on the most current GreenScreen version (1.3) biobased materials: €
1,475
The CML also characterizes the process chemistry used to produce 1,174 substances and screens woods ) _
against 5 endangered species lists. unregistered materials: €
104
compound groups: @
476
Hazard Levels and Endpoints GreenScreen
What is the purpose of the Pharos Chemical and What is the GreenScreen?

Material Library?
! & What is a GreenScreen Assessment?

i ?
What hazard endpoints does Pharos track? Where do | find GreenScreen Assessments?

iari 7
What do the hazard and priofity levels mean How does Pharos use the GreenScreen List

Are exposure and risk included? Translator?

Key

. Hazard color indicators show the highest level of concern for chemical hazards. Hazards are
differentiated between those associated with the substance, likely residuals, and chemicals
used in the manufacturing process. Hover over any of these indicators to view the health

More information is found on the page. The goal, however, is to search for a specific chemical of
interest. Clicking Mat e@rhiealdsSée a(rrcehd Cahrernmo w)a | Ise aadh
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oph oros Building Products ~ Chemicals and Materials ~ Certifications ~ CompAIR ~ Dashboard  Logout
Dashboard / Chemicals and Materials
Chemicals and Materials
© aboutthe CML | Q Search Chemicals and Materials (38,283) | Q Search Hazard Lists (67)
Showing 1 - 100 of 38,283 results Search term
CASRN Material Name Hazard GreenScreen
L: ]
Substance Residual Manufacturing Type
i) (i} (i ]
Any type v
81972-48.7 _-[2,6-Bis(1-methylethyl) phenyl]- - () LT-UNK
[[[2,6-bis(1-methylethylphenyl | Used in Product Category
carbonimidoylJamino]poly
[nitrilomethanetetrayinitril o[2,4,6-tris Any category v
(1-methylethyl)-1,3-phenylene
[] Has a full GreenScreen
193159-06-7  _-[3-(1-oxoprop-2-eny )l-1-oxypropyl] LT-UNK assessment
dimethoxysilyloxy-_-[3(1-oxoprop-2- ) o
enyl)-1-oxypropyljdimethoxysilyl poly Restricted lists include
(dimethylsiloxane) © Add
874299533 _-4-{Hydroxy-k0)-3,8-bis2-(nydroxy- () LT-P1 Restricted lists do not include
kO)-5-nitrophenylazo-kMN1-
7-(phenylamino-kN)-2- © Add
naphthalenesulfonato(5-)
bis3-(hydroxy-kO)-4-2-(hydroxy-kO) W Include residuals in selected
-1-naphthalenylazo-kMN1-7-nitro-1- filters above
naphthalenesulfonato(3-)dichromate
(5-), disodium trihydrogen Apply Filters
67375-30-8 -CYPERMETHRIN [ LT-P1

All chemicals in the library are available and the user must now narrow the focus to the chemical of

nt erest
6Search

Usi
ter mod

ng
(red

formal dehyde

arrow) .
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oph 0 rOS Building Products ~ Chemicals and Materials ~ Certifications ~ CompAIR ~ Dashboard  Logout
Dashboard / Chemicals and Materials
Chemicals and Materials
@ About the CML Q, Search Chemicals and Materials (7) Q Search Hazard Lists (67)
Showing 1 - 7 of 7 results Search term
CAS RN Material Name Hazard GreenScreen 50-00-0
(1]
Substance Residual Manufacturing Type
e e e
Any type A
71550-00-0  Chromate(1-), bis[3-[(5,5-dichloro-1- @ LT-UNK
hydroxy- 2-naphthalenyl)azo]-4- Used in Product Category
hydroxybenzenesulfonamidato (2-)]-,
sodium Any category v
54650-00-0 Coffee, Coffea arabica, ext [[] Has a full GreenScreen
assessment
50-00-0 FORMALDEHYDE [ ] [ ] ® LT-1
Restricted lists include
(compound  Formaldehyde based binders @ 9o ® O Add
aroup)
(compound Formaldehyde compounds [ ] ® Restricted lists do not include
group) © Add
50-00-0 Formol [ ] [ ] [ ] LT-1 _ )
(variant) [¥] Include residuals in selected
filters above
13150-00-0 n-Alcohol(C12-C18)ethersulfates (2-3 . LT-P1
EO) Apply Filters

Pharos | ists ald00ntCliieki agntoai miFng ma3 @ehydebd
arrow) causes the following to appear:
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oph o rOS Building Products ~ Chemicals and Materials  Certifications

Dashboard / Chemicals and Materials / [50-00-0] FORMALDEHYDE

[50-00-0] FORMALDEHYDE

@ General Information AHa i Compound Groups C Process Chemistry Research

¥* Variants

CAS RN: 50-00-0

Used in Product Categories: Thermal Insulation, Resilient Flooring, Foamed-in-Place Insulation, Flooring,
Carpet - Tile and Sheet, Carpet Backing, Adhesives, Wallboard, Ceilings. MDF, Decorative Laminates,
Board Insulation, Fibrous Board Insulation, Mineral Board Insulation, Blanket Insulation, Foamed-in-Place
Insulation Components, Acoustical Ceilings, Resilient Flooring Adhesives, Carpet Adhesives, Wood Flooring
Adhesives, Wood Flooring, Carpet Backing Components, Countertops, Engineered Wood Flooring, Wall
Protection Adhesive, Composite Wood, OSB, Plywood, Particle Board, Grout, Tile Installation Products, Peel
& Stick Adhesives, Admixes

Description: Not provided
Website (if applicable): Not provided

VOC designation: VWVOC (Boiling point: -19 degrees Celsius)

CompAIR Dashboard Logout

4 GreenScreen % c2c

Q view products containing
this material

My Project Lists

No project lists available.
Lists can be added fo
existing projects on your
account. Visit your
dashboard for more
information.

We are not quite there yet but close. Rether that Pharos was actually designed to help the building
industry choose safer alternatives. The Hazard library is just one of the services Pharos provides. If,

however, you click on the tab o
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opho rOS Building Products Chemicals and Materials Certifications CompAIR Dashboard Logout

Dashboard / Chemicals and Materials ' [50-00-0] FORMALDEHYDE

[50-00-0] FORMALDEHYDE

@ General Information A\ Hazards 2 Compound Groups C Process Chemistry Research 4 GreenScreen 4 C2C

#* Variants

Direct Hazards:

CANCER ’iﬁ‘ W IARC - Group 1 - Agent is Carcinogenic to humans +13
DEVELOPMENTAL ’iﬁ" MAK - Pregnancy Risk Group C
GENE MUTATION %E‘ @ EU - GHS (H-Statements) - H341 - Suspected of causing genetic defects

RESPIRATORY CHE - Toxicant Database - Asthma - allergen, sensitizer - good evidence
’iﬁ" US EPA - EPCRA Extremely Hazardous Substances - Exiremely Hazardous Substances

EYE IRRITATION ’iﬁ" Japan - GHS - Serious eye damage / eye irritation - Category 2A

The above is just some of the information found in the database. Pharos is a certified GreenScreen
ListTranslatof and the colors shown agree with the level of concern identified in GreenSarekn

used in QCAT. Therefore any hazard endpoint in sdikely to be a higher level of concern than those

in orange. Pharos lists one source for each endpoint and identifies additional sources available. The
6+1306 after 6Canceré (circled in red) indicates
revi ewed and provided an opinion on cancer. Thi
the following appears:
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oph o ros Building Products  Chemicals and Materials ~ Certifications ~ CompAIR ~ Dashboard  Logout

Dashboard /| Chemicals and Materials | [50-00-0]) FORMALDEHYDE

[50-00-0] FORMALDEHYDE

© General Information A\ Hazards ifi Compound Groups C Process Chemistry Research <4 GreenScreen 4 Cc2c

# Variants
Direct Hazards:

CANCER ’ﬂg‘ @ IARC - Group 1 - Agent is Carcinogenic to humans +13

@ 4 ' EU - R-phrases - R40 - Limited Evidence of Carcinogenic Effects
@ ' EU - GHS (H-Statements) - H351 - Suspected of causing cancer

@ 4 '° MAK - Carcinogen Group 4 - Non-genotoxic carcinogen with low risk under MAK/BAT levels
@ & "7 US EPA - IRIS Carcinogens - (1986) Group B1 - Probable human Carcinogen

@ <" CA EPA - Prop 65 - Carcinogen

@ 5 "7 US NIH - Report on Carcinogens - Known to be a human Carcinogen

. 3 "EH" US CDC - Occupational Carcinogens - Occupational Carcinogen &

. 4 Korea - GHS - Carcinogenicity - Category 1 [H350 - May cause cancer]

. ﬁiﬁ‘ EU - Annex V1 CMRs - Carcinogen Category 2 - Suspected human Carcinogen

@ 4 Japan - GHS - Carcinogenicity - Category 1A

. US EPA - PPT Chemical Action Plans - Known human carcinogen - TSCA Criteria met

@ §i: ' EU - GHS (H-Statements) - H350 - May cause cancer

. ﬁiﬁ‘ "f_g:','" EU - Annex VI CMRs - Carcinogen Category 1B - Presumed Carcinogen based on animal evidence

Pharos includes information on several hazard criteria. However, the only one pertinent to a Step | QCAT

formaldehyda s sessment i s OCANCERO® as i nsdusedndPhaeosd aligny

t he

with the colorcoding used in QCATand@S Pharos indicates that for ma
carcinogenic to humanso afson malnd é H yldtal fibogr dALA RELTTr

category 1, which is equivalent to a®@®enchmark 1 or QCAT Grade F.

I f you want more information on each source

entry, which takes you to the following:
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Pharos indicates that | ARC stands fabythetMorll 61 nt e
Heal th Organization as represented by their pub
RiskstoHuma s . 6 I f interested, you may al so go direc
OWebsite: 6. For example, clicking on this | ink
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